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ESTIMATION OF ENVIRONMENTAL CAPACITY FOR INDUSTRIAL IMPACT BASED ON LIFE CYCLE ASSESSMENT (LCA) AND PROCESS CHAIN ANALYSIS

Y.O. Nasemtseva, group EK-61 
A Life Cycle Assessment (LCA) enables organisations to analyse the entire life cycle of their products or services with regard to their environmental impacts and to display these anaylses in a transparent way. 
LCA is a standardized, scientific method for systematic analysis of flows (e.g. mass and energy) associated with the life cycle of a specific product, technology, service or manufacturing process system. The approach in principle aims at a holistic and comprehensive analysis of the above items in​cluding raw materials acquisition, manufacturing, use and End-of-Life (EoL) management. According to the International Organization for Standardization (ISO) 14040/44 standards, an LCA study consists of four phases: (1) goal and scope (framework and objective of the study); (2) Life Cycle Inventory (in​put/output analysis of mass and energy flows from operations along the product's value chain); (3) Life Cycle Impact Assessment (evaluation of environmental relevance, e.g. global warming potential); and (4) interpretation (e.g. optimization potential).
By considering the whole life cycle of a product or service, incurred environmental impacts can, not only be partially avoided, but be exposed for analysis. This allows to determine in which phase of life (whether it be in the production of raw materials or to disposal) cause the greatest harm to the environment. Therefore, specific organisation activities can be both identified and adjusted to maximise environmental performance where it is most beneficial.
For instance, the life-cycle phases of the corrugated product systems may include:
•      Cradle-to-gate production of raw and ancillary materials, energy supply and electricity needed for the manufacture of corrugated board,
•      Converting of corrugated board to a final product (folding, cutting, gluing and printing),
•      Transportation of final product to final customer (transport-in-use phase),
•      End-of-Life covering recycling and disposal (landfill and incineration).
To perform the assessment the survey need data about:
•      Containerboard input
•      Fuel and energy use
•      Use of raw materials and ancillary materials
•      Emissions to air, water and soil, and
•      Waste
For better understanding the results of the study a comprehensive set of environmental impact categories should be investigated. The comparability of the derived information can be shown through following categories:
Primary Energy Demand (PE). A measure of the total amount of primary energy extracted from the earth. PE is expressed in energy demand from non-renewable re​sources (e.g. petroleum, natural gas, uranium, etc.) and energy demand from renewable resources (e.g. hydropower, wind energy, solar, etc.). Efficiencies in energy conversion (e.g. power, heat, steam, etc.) are taken into account;
Global Warming Potential (GWP). A measure of greenhouse gas emissions, such as CO2 and methane. These emissions are causing an increase in the absorption of radia​tion emitted by the earth, magnifying the natural greenhouse effect;
Eutrophication Potential. A measure of emissions that cause eutrophying effects to the environ​ment. The eutrophication potential is a procedure, which identifies the equivalence between N and P for both terrestrial and aquatic systems;
Acidification Ponential. A measure of emissions that cause acidifying effects to the environment. It is assigned by relating the existing S-, N-, and halogen atoms to the molecular weight;
Ozone Creation in Troposphere: Photochemical Oxidant Potential (PCOP), Smog Air. A measure of emissions of precursors that contribute to low level smog, produced by the reaction of nitrogen oxides and VOC's (volatile organic compounds) under the influence of UV light. 
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